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REFERENCE 1 

© 

Cryogenic Engineering Vol.31 No. 4(1996) 

© 

It has been understood from the above result that, if spheres are 
filled at such a high density as will not allow the spheres to 
move, the aggregate of Er 3 Ni spheres shows a high strength against 
vibrations. However, caution must be used because there is a 
possibility that, if the filling density has been made too high, 
fracture will occur due to the compression force at the time of 
filling. 

® 

Investigation has been made on the mechanical characteristics of 
magnetic cold storage materials, Er 3 Ni, Er 3 Co, ErNi, and ErNi 
2 that are the intennetallic compound of Er and Ni or Co. The 
method of evaluation used is that, spheres of magnetic cold storage 
materials of 0 . 18 - 0 . 25 mm in particle size are filled in the 
same way as that at the time of the operation of the refrigerator, 
and the situation of fracture after having conducted a compression 
test and a vibration test has been observed. 
i 
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Aside from compression forces applied when cold storage materials 
are filled into the regenerator, various forces are applied to 
them, such as vibrations at the time of the operation of the 
refrigerator , or the force generated when a system that incorporates 
a refrigerator moves with great acceleration as in a linear motor 
car. 

© 

the method of evaluation of the mechanical characteristics of metal 
spheres of around <J>0.2 mm has not been established in general. 
And therefore, a compression test has been carried out on the 
aggregate of spherical particles, without considering individual 
spheres, and with such spheres being filled into a cylindrical 
container (see Fig. 5) that has simulated the regenerator of cold 
storage materials . 
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Fig. 8 Typical fracture surface of ErjNi sphere 
after compression of 100 MPa. 
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(b) 



Fig. 6 Sb-Pb spheres after compression of 20 
MPa : (a) Wide scope, (b) Detail. 
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Fig. 7 Fractured Er 3 Ni sphere after comprs- 
sion of 100 MPa. 
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Fig. 9 Typical Er a Ni sphere with cracks after 
compression of 100 MPa. 
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Fig. 10 Relation between fracture ratio after 
vibration test and packing density of 
spheres in test vessel. _• 
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Fiff. 2 Specific heats of Er a Ni. HoCu 2 . and Pb. 
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Fig. 3 Schematic diagram of centrifugal a torn* 
ization. 

fi'MSfSOflSffl* Fig. 3 ictit^WKini-. j&<Crf!1ff& 

Fig. 4 Kia^WwdTCttMLA: ErjNi i*<t>^W«:^r. 

wastes < . aa5**»"&A»rfejH3fc^ft«. 
3.2 v^tf^W?<o««SKr«»tt&M«att 

iSSftf s 3 * g * cc ftgWS t z . -J-ei/" 
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100 M m 



(b) 

Fig- 4 Spherical particles of EraNi: (a) view of a 
group; (bj detail. * 



Punch 




<*o.2 mm ffittoft/Hacc*r-r *««EW«tt«ffffi^at* 

LfcR8Ii&S8 <Fig.5#flSD ^mi^ 

■g. sat ire w g B asra* ff fc n Jg*4' 



Fig. 6 Schematic diagram of experimental ap- 
paratus for compression testing. 

cLT, £BR<Z>*3K£> -A-t^ftfifflShTi^ 
Sb-Pb£&*flli*fc. Pb^AOSbtt. PbOfcttAWtt 

20 MPa^ffifil^^Aa^^^co Er 3 NiE*<t Sb-Pb£3: 
££CD SEM 3?&* Fig. 6 \Z7jk-f. Er 3 Ni SEttSEJgLTW* 
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© r4.ffiffi5B7?©tfc»fctt ( Er 3 Ni. & 3 CoTE^uToCu a , Pb ) 
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